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THE SIGNIFICLNCE OF THE TIME IN“%RRELATI OHSHIPS

I RATIIATOCARDIOGRAPELIC ANALYSIS

!
/?0L19w1n~ ¢ o translation of an srticle by Ye. V. Erina f
{

entitled "0 Znachenli Izucaen¢ya Vremennylkh Sootnoshenly ﬁ
prl Analize Balllstokardiogramm" (English version above) in
§

 Terapeviichaskly Arkhiv (“‘ergneutjn brehives), Vol. 32,
- i

Ko. 5, Mescow, 1960, vages T7=85,/ %

Trom the Institute of Internal Medlcine of ihe Academﬁ

38R (Dlrector=P rafaegmx AT, Nyasniko@,

4
meitber of the Academy of Medicsl Sciences USSR). ;

In the vresent work we first had the aim of determinlng

o

the degree to which the use of ballistocardiog ) pay can
assist the early diagnosis of ariterlosclerosles of the sorts
and particularly of coronary arteriosclerosis. Smbsequemt:y,
we sitempted to clarify the general ehnormalities in the

mecnaniéal work of the heart which can be demonstrated by
neans of an aralysis of the tlme interrvelaticnships of the

pallistoccardloprams.

Conglderable material tn the literature has been %
devoted to the gtudy of the qualitafive changes in |
ballistocardicprams in coronary arteriosclerocesls and to %

. ¢
attenpts to distinguis; typlcal pa%hologic&l tracings. Ta%
meterial on the study of the time intervels in variousg ‘é




Y

¥

Cdiseanses of the hes

s

‘y

and - &.Y. Sadovskaya, Ye.R. end

, L gpuvaher of suthor

¥any suthors (Scarborough and co~authors, gmith, Plearce
and cowsuthors, Sevastianl and co-suthors, and others) made

pa etudy of the tlme interve L

i

o g o - oy, ) VY Y Y L%
dats wnioh they pres

hecause instruments of dlffe

Tn the first group ther
nypertersion included, in ih
gut any olinical sigas of ar

I

We investlgated L285 patll

¢ have expraoa

UNers, Veb. Locpmen |

L

:

) . f
3.1. Sidorenko snd g

3
¢ in heslthy versons. The §

o :
ented are sometimes different, ;
rent desizns were used by all. !

ents ,whom

o were 1202

e first aund
teriozelaros
grovp cangisted of 154 personsg in whon hyperbensliin wWas

oeia of the

assnciated with arterioscler
aitfeyert locations, The third group

patients with coronary arter

We toolk & speed balll

id
]
2
e

%
[43]
Lt
6]
o
o+
S..i
Q
paet )
£

s ttal
Tt
find
o
c—&
b
(8]

atocardlog

freler on a two-channel ink-wrlting

Ve aLvi fed fnto

patients with
second stages wiﬁn»
sis; the second !
bhleod vessesls In
woo cooprized of 152
¢ without hyperbenslan,

rem by means of

oW
ot
D
o
¥
b
o
'y
<)
i
jah]
?‘O
¥
Q
L&
Py
o
o
o
£
et
o
7""‘9
b
[aid
o
o
[
«.;'.‘,
R
0@
ot
]
H
=
e
b
[
a1
e
e
o
[
o
ot
(-
ot
O
H

&iu@ ams was mads by the
additions proposad by Lin Ch

conelderation the guallitative

ballistocardlosravhlc WEVes

eng and Gg.

change

{u

1 the abs

asification with some |
7

1

They took into ;

of +the various ¢

E

i

cevios of BNV LRONoUDCSE

hy

et




w

-

e SRS SN

ey

and third-degree abnormalitiss).
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regplratory varlEEonE I TRE T VETETEERITIVA: (in the

"Sfm:rmim

? of the lrvestization of the tinme intery
§ bie 1.
t Table 1
¥
i Tiwe Intervale on }m?lis!m& diagmw
; e B N3 £ ‘
; ,%«' 5 5y LA Lprauus
: 9 b —
» = §52
Grouy eramined 2 pe-E
b2 K- .
g2 S8 R | &l
; Bz gug
T WER Q
#8- Anonorme L L R B - 6.5 10,078 6,138 1 6,208

i THsepIoruneTrEs mamm@ ea. a**emm

CHARDUOR
! eranuu o W 0 e 0 e 25 33 @,Q ¢35 Q‘;ﬁg?
7 A S N B 4 1.8 &,Si 0,084
Hes o » ... e} 42 44 12,1 0,3 0,08
dde Vana pronn4ecus forents ¢ KO3
FREHHS BTEPOCKAL OO Pers ,wav
4 cranuy

2,4 10,91 16,088

) 51
HE  » . .7 .. ... .2 | 571260180
BIA ... ...l 3| 53|27 07|00

13~ Veneprounscouas Goassun 0 craaun

- ¢ HOPOHRDHLIM arrgmmw&;xmm& it . _
LIREME . . . . 25 B 1 3.0 10,15 0,115

o Fumegr GHE M ELKAR Beaeans 18 cra-

ABE £ STCPOCERTDOION IJOPTH 36 1 85 | 1.8 |0,23)0,08
e K@mmmwvﬁ’s ATRPHCKAEDOD
‘ 1 {mmanmugec

By cranme 73 7 8 | 2.0 19,240,688
|13 {wmpwnms-wrﬁ*} ETRREE ,

e £) e pepenespine Babaput o . .

KADRE . . . S 80 | 3.0 16,1801
i 8} nepanecme wm@*awr R '

MELHE ¢ . . . . . . 83 53 1 3,2 10,220,106

FE B) RAPEUSCKALTOD deatinzant 10 | 83 } 1,7 1097|0080

KEY: {next page, please)

e intervals betwsen
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In the study of “&hiﬁ 4
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0,158
4,136
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belllstecardiographic waves we considered the maln indice
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6,198
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1,184
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hypertension stages II-II1 with arteriosclercsis of

B . B ] b
; Table 1 |
| (Cont'd) |
é‘ {?Z:’;;Mi T ,':’ o '!‘; ‘A‘. P f:é;r’ - ?
; aemeliivT pecoroduind » couviass ORH > 0I6 | THE S0 G L ;
2 CERYRAN CREyRANM T ;
! %
| ! ; S
; ) z o LE | . |°E N i
§ R f1a HE HE u £K Kt 2% | -~ o= % g3
23 EZ &
; - - ?
{10,206/ 0.385 | 0.220 {0,060 | 0065 [0.005 Joom | — | | | _ J7s i
i ‘
5 69,2881 0,381 10,208 1o.05at o685 Joose o0t 3 | 12 8 1 a2 |75
i 02671 0,851 10,203 10,052 10060 10,001 10684 ¢ | 16 | 22 | 46 |70 H
3 0,291 0,381 { 0,192 1 0,049 | 0,054 [ 0.005 {0,000 | 11 | 96 | 25 | 60 |ssls
| 0.2801 0,380 1 0,194 { 0,047 1 0,056 | 0,081 lo000 ] 4 | 95 | 0 | 62 {603
i 02881 0,380 1 0,196 16,048 1 0,080 | 0,088 [ 0,092 ] 7 | 30 | 13 | 54 |6s0 ;
i G220, 0,380 | 0,196 { 0,035 | 0,065 { G082 1 G000 ] 13 | 4 | 95 | 76 | 855
6,327 0,427 1 0.212 | 0,002 [ 0,073 Jooo7 (o, 10 ) 16 | 64 | 16 | a0 |848 ;
H
[ |0.260{0,383 0,175 1 0,041 | 6,067 0067 {002 11 | @ | 32 | o0 [e1.8 |
] 8,300 0,350 {5,215 | 0,053 1 0,063 {0,600 10606 16 | 22 | 18 { 24 |6 f
0,830,303 10,205 | 0,000 | 5,06¢ 0001 {0,000 18 | 50 | 15 | 41 [67,2 |
0,316 0,410 10,212 jon52 o088 o tosleeoe] 22 | sa | » | a1 les2 |
626861 0,372 {0,192 [ 0,050 | 0082 [ ooss [ Boes | 5 | 8o 5 1| 5 |68,7
KEY: 1} ¥o. examined ‘
: 2} average of subjecte (years) g
3% degree of change of bvallistooardlogran '
&) BRI
ﬁ? Average value of Intervals in ssconds
6} Rz 0.10 second
?5 HE £ 0,20 second
8} Ko, of pts
9} ratio of HK to RE in % 3
10} healthy : i
11) hyperiension without sxtericsclerosis, stages I, .
ITA, 113 i

Hypertenslon with coronsry avterlosclerocsis,stage ﬁ
shtages IT4, IIB, IIT4 '

hypertensian, stage III with coronsry arteriosclero
gis stage ITX

£

the aorts
coronsry arierlosclercsis stage I (isshemic), stage
III (sclerotie); 16) &) did not have myocmridisl ine

farction; 17) b) had m.1,; 18) ¢) painless myocars i
dral Tibrosie, .

. Bb provey




triterval ) and el woErrgtrsreentre ey Y TR T IINTE

’ E
gmy%tmle and the R wave of the electrocardiczran {the RHE %
Pinterval). %
E e bollistoeerdiozyens of 55 heslthy people fyom 19 é
' :
%ta 68 vesrs of age were characterized by a conslderable %
;
%distinctﬁeﬁﬁ of the waves snd a constancey of sll the tlme %
: ‘ : ¢
§intﬁmwﬁis, The HY intervel varied between 0.21 and 5.25 i
H : -
§s¢mond;’th@ %1 fnterval, from 0,06 to 0.09 second. %
i The rules and regulations which we dgetermined ?ﬁiﬂﬁid%

by
4n principle with data publisned in 1958 Lin Cheng;

the sbsclute values of the Intervals are somnewhat

e mye inclined, first of all, to expleln thile

w0
el
oy
fay
Fot
-
[
)
o3
o

ballistocardiopraphs) were used as well as 11T ferent
recording instruments, Yecondly, we belleved that very

ze average values for RH were recorded by Lin Chenz

| becouse he took the first of the two peaks of the spiit J

weve 8o the B wave, A is well kuown, the latter 1s

encountered quite often in medified trocings (thlrd-and

fourth-degree sbnorpality sccording to Brown) .

5
é_
|

the ballistocardicgram, reflecting dlsturbauce in the

Tiwe Lin Cheng we fewsd - that the ebuormalities of

i e
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contractile function of the heart, increase lo freguency ax

o

a

in thelr degree of expresslon with the development of hyper~

itension and the progress of Ccoronary eriericsclerosis. The,

MERNIEL
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gﬂlﬁww corenary insufficiency of varylung degrees exlsts,

Ty Table 1 we speeilslly separated a smaell group of
i u M o M

patlients in whom the development of artericsclerotic nyow~
v ¥

cardiel fibrosls hed proceeded witnout any cllulcal signs
uf coropary ilnsufficiency from the group of patients with

mmr@nmry srterioselerosis in the third stage. They showed

- obviouely, by the fact thet in both forms ef.vascular path%

e e v

essential differences in the nature of the ballistocardio-

From Teble 1 3% is seen that the HH interval gr&&uallé
end regulerly increases in size with the development of
hypertension and the superimposlition of maraﬂary arterice
golercsis. The seme thing is found in patieﬂﬁs with
coronary sclerosis in various . stages.,

The greatest values of 8H are noted in srtericscleroid

 myoearaial flbrosis in people who have gugtained & nyo«

0

cardial infarctlon and particularly in patiente in whom the

myecardial fibrosis is combined with bypertension (the RH
in rare cases reached 0,15«0.17 second).

As far as the systolic balllstecardlographlce complex

ig concerred lts du*atlaﬁ deoreased with the deveslopment 91

"z

hypertension., The greatest ghorteninz of the HE interval

3
 ocrapnic changes. We shell dwell on the explanation of ;
these charmcteristios somewhet later. | §

€

(0,175 secantl yas.noted to. dhe group.of. pabients il

o % e




vere ewpressed 1o & con ably lesser degree thaw in §
- patlents with hypertension, siages I1 and I11, whick were %
associated with coronary sclerosis in nhe ischemic sings. g
In 1958, we reported on material concerning the %
comparison of indlces produced by several methods, walch %
 sssisted in the dizgnosis of arteriosclercsis of the aarta§
;

'(raentgenokymographic deta of the thoracic aoria and of thé

' the nagnitude of the hailistocardiagraphic systolic compley

1t poesible for us to consider a shortening of the HK %o

of the RL in patlents with hypertension in 211 groups

i A £

hypertenslon and ary e T g e Ty S IR Lo P ey BNy i

signs of coronary artericdsclerosis. It is notewortny that

e E T

L qualitative ballistocardiozrephic changes in these patients

rate of propagatlion of the pulse wave were compared with

T
»

We showed qulte a distinet parallelism between the indlces |

of these methods, partienlerly in the last two. Thle nade

less than 0.20 second & quite reliable sign of reductlion ir
the elasticity of the aorta.

Ag far as the other time intervals in the ba¢1¢uto~

ud

cardiogram are concerned the striking constancy of the value

attracts attention, although there were definlte differencd

[

in the other intervals of the systolic complex.
We dild not find any regulsr shortening in the IJ, which

Jonez and Goulder considered characteristic of arterio-

selerosis of the aorts., However. this sbartgwﬁﬁgmmaamﬁammd

ey
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quite distinctly WiTH PEepsce T tHe HI "THPEEVET " UPTeR 8"

normal value of 0.06 second 1t decressed to 0.039 second 1

third stage hypertension).

In Table 1 the frequency of the changes in the id %x&é

g

HE intervsls ig elso presented. As is seen from the data %
presented in it; the frequency of lengzthening of the RY i
interv&l iL:raageg_With the DYOZress of nyperteunslon, %
coronary arteriosclerosis and the developnms ant of myocardl ﬁ

fibroslis.
Shortening of the HK wag f@und in 62«76 percent of Lh
patients with hypertsrsion, stages IL and ITIT with signs @

coronary ariericsclerosis, and in 90 percent of the patien

with clinically determinable lsolate Carteriosclerosis of

L A e RO

ST o - SURUINCE 1 R

IR« .

: the aorta. ,
It 1e important to note that in patieuts with hyper-
i
3
tension without any eclinical signs of arteriosclerosls
srteriosclerceis of the aoria very freguently was found by
results of investization using s number of methods, i
Specifically, according to the ballls f00¢rdio« raphlc data
in patients wiith hygper teneion, stazes IIA and IIB, it was
 found, respectively, in 40 and €0 percent ol the cases.
We congldered such datza the very inltial slagns of the
sreciinlceal stage of development of mPuﬂTiQuCleTO i of the
§
aorta, i
:
Tt was interesting to study the fresuency of these %
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iy et g s A R SR 2 z ﬁ,,,,, s ki i o
gns Ln youhig petiente Wiy fiyperiension \under 40 years .

of agé). As Professor A.L. Yyasnikov indicated at the
§ Pirst All-Russiap Jongress of Internists, only patholoziecal
lnvestlostions gilve usg, at the present time, some Ldea of

the early menifestations of arteriosclercsis. They

4

(8]
i
i3]

f
%hmwedg
 that lipoidosis of the sorta is encountered even ot the agf
of 2530, &snd this way be consldered & "prologue of arterid-
é&ieymmig”g- P

Io our inv&gtig&tiﬂmﬁ Whe signs of decresse in aartic;

elastleity, that is, shortening of the HR, were found in ¢

solltery cases smong patients under 30 years of age and in
cne«third of the petients from 31 to 40 years of sage

(Table 2). This change correlates with the lunoresse in the
i

rete of propmzation of the pulse wave in the majority of |

 these patlients, Therefore, by means of ballistocardiography

the premorbid staze of arterliosclercsis of the aoria may be

denonstrated.

The question arises, does not the shortening in the
aystolle complex, HE, in young patlients with hypertension

depend on hypertrophy of the left ventrlicle-=this early amﬁ

13

<

typieal sign of hypertension? For the purpose of throwing
1lght on this we examined 15 athletes from 19 to 40 years

of age with & normal blood Pressure and a pronounced left ;

1

ventriculary hyperirophy. None of thenm showed & shortening

of the Hxvgntéﬁgﬁgﬁ which varied fron.0.22 to.0.26 6 OO
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This is Yhe cARE EVETELEYETIETORHRYTETIRL i Al st
senond, which was found by v.¥. Barabanshchikov and
cowsuthors in the sexamlustion of 104 athletes.

mherefore, isolated nypertroghy of the telt ventriocle

was characterized by a certaln lengthening of bellisto- i

¢

cardlozrachic systols, and the combination of hypertrophy i
with & reduction in the elasticiiy of the morte, with & !
ahwortening of it, In pddition, the ballis stacardiogramns of

sthletes were different from the nallistocardlograng of

seacfivs <t e b s (R mT A

nealthy persons wao did not engage in athletics in the
relatively t2ll and broadsned I wave

he far as the change 1ln the U¥ interval ls concerned, |

17 patients with coronanry srieriosclerosis (sse Table 1),
shortening of it was encountered less often than in hyper=:

tengion., The same thing was noted in patients with nypefm
temsion and myocardlal fibrosis, in whom & normal or even
widered HE intsrval {(to 0.30 second) was found. At the
game tlme, accarding to dats obtained by means of other

tnatrumental methods, arteriosclerosis of the gorha wWas

disznosed in all these patients,

4y spalysis of the causes of this disorepancy in the !

eriteris of varicus methods and & comparison of this dls- ;
13

prepancy with the clintesl date showed that lengthening mf
the systolic portlion of the ballistoczrdiogran in petient

2
can bhe 600 eidered an index of serious deterl raﬁggauizgjﬁww

u
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Tesentisl changes iAn woe nAtUre BT tne ballistocardiow

' gr&phie changes were fouwad in patlents with art@riaaalermtic

E mywaariial fibramiﬁ wmé had never cuffered from anginal
| attacke (Fig. 2}, Among them prgméum¢&ﬁ ballistecardion %
¢ graphic changes wers anc@umﬁér&d 1éﬁ$ often., While g
: !
" tracings shcwing third= an@ fourth-degres abnormallities g
%pa@r&in@ to Brown were noied 1in the first stage of %
é%ﬁﬁriﬂSﬁlﬁrasig in 40 percent of the patlents gnd in &Y g
percent im tue third stsge, 1n painless pyoecardial fiﬁr'ﬁié
they weve noted in only 20 percent, :
P ""’&/‘*vxﬁvﬁm’ o) js,a.ﬁﬂ%a
{x
1", A 'y Lpite 2, a Ay
Fig. 2. Bellisteserdiogren of Patlent K., nge 67 {Iagnossis:
srkeriescierotis Mycsourdisl Yibroels, Pelvless Form}, Zers degree
shenge acoerding to Brown, RH0.11 govond; HE«D.20 second
Ag fay as the freguency of changes in the bepic time
vimterv&ls 1y concerned, just as in the cage of the other %
patients with myocardlel fiﬁxcsis, in helf of thea &
lengthening of the RH inmterval and shortening of the EX

iptarval ware found. Thisz is evidence, in our opinion, of

- the fmet that varying dezrees of coronary insufficiency are

post important in the origin of the vallistocardlographic |
. v _ L

changes. é

. : %
The, dstarninabion..of cartain.rmil e and resulaflons.ink

| e 1 2 Lasiotaatd
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fhe change in the tlue 1ATEYVEIEECHTIVATE A e

fi
problém, nemely, whether various intervals reflect certain§

phases of cardlac sctivity. From the physloclogieal view-
point, is 1t Justlifiable to designate the HE luterval :

"hemodynamic systole", as some authors do (Sebastiapl and

co-nuthors, de Simone and others)? In order to clarify

this, we recordsd & balllstocardlogram and 2 phonocardlio-
gream pimilianeously.

We stcceeded in determininz that the peak of the I

vezins somewhst after the onset of the first sound; the E

P IR T L]

U

wave always precedes the onset of the second sound, and the
end of 1t slmost colncides with the L peak. However, wlth

the uge of a low-frequensy phonocardlograrh, using an Lk

writing "Galileo"” electrocardiograph, we can Judge only the
bQWiaLLn@ of the first sound, caused by the closure of the

witral valve, but we cannot accurately determline the momeny

z.

of ovening of the semilunsr valves, that ls, the end of the

phase of lsomeiric tension and the beginning of expulsion ;

-

of bicod. We were speecifieslly inbterested in the latter.

[¢+]

A number of suthors, including Ye.P. Babskly and v,L.i

H

Karpuan, voint out that the phases of the cardlsac pyele

cennot be analyzed from the ballistocardiogram in contrasy

Lo tne dynamocardlogram  becsuse they record different
mechaniocal nroceszses,

faal

These conclusions mexe made on thae b
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sotivity zecording o the data of dynamocardlography, Proves
;

the opposite.
: i

Tn Telle % the time intervals on the bellistocardlo-

:
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¢ dynamocardlo- :

*
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the striking agrees

4

went of the velues which heve the soeme phys siolosleal !

siznificence. Thus, the systollc compler HE in healthy f
perzons undey 40 years of age 1g identleal with the ]

eypulsion caloulshed frow the dypapccardlogram of

veaslthy persons of the same age. The duration of mechanlcgl

systole of the ventricles and intervel are alrost

s¥ists. This correlstion is reinforced by data of perlcardla

tension phase, on the

[ AT . 2 g e S rrow
Tnis soreement once apaln conflrms Wiggel

tnat the peak of the B gulte accurately reflects the onset

i
Netar

Ay F e g ] g
of wechanical systol«

LS

. In this connection, 1t ls not so

T g

convenient to galeulate from the G wave .lga). becanse. .l




'1ne1uae@,ﬁﬁé'@ﬁﬁﬁagafaﬁ%“%Tﬁ%%ﬁﬁﬁﬁﬁ%“ﬁfﬁ%%?fﬁafw3%@?%@%%&5”'
‘thraugh the cardiec muscle. Therefore, we considered a
calovistion of the RE inmtervel from the ballistoscerdiogran
smportant, since 1t permits us to demonstrate the yarlous
rel&timmaﬁips petween the time of electrical excitation am@
the m@ehanical responae of ine cardlac muﬁeléa We agree
with other suthors (Sebasdiank.. Lin Cheng ané others) thal
CRH is the most importent interval in the physiologleal
genser 1T gives ug an idea'mf"thé tine which is reguired
by the cardiac russie for thé’QvaergiQn of ihe energy of
.centfaaﬁidn $nto the ensrgy of pressure znd expulsion of

blocd.

T+ might be expected that the RE intervel would be

lengthenad in verious hemrt dlsesses pasoclated with &
veakening of the cardlac muscle., Our dats confirm this
oituation with regard to patients with hypertenslon and

COTOnNETY artariogaclarnslo.
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degree of lack of cocrdinetlion in the cardiac zetivity

- degree be used Lor the ﬁb3GVNive pva?uafim; of the phasges

- of the cardiac cycle. :
. :

 Fig. 3.
_Pur@may'aga 18, R=H=0,085 gesond; Reeis0,095 waﬂgn% RI=0,140 second,

- of Sebagtiaeni and gthers, who on the basls of & comparison

as s messure of the tenslon phase ai the ventricles,

of the carotid™ r%pr&”“ﬁ”“?”@a>bluie Vo T T

supplement the ballistocardlographic data and determine th%

i
i

{agynehrony of expulslon from the veptricles), This proveg

that the bajﬂidsacﬁﬁﬁﬁogﬁauhio method can to & certain

R

ultemeous Reeording of Plazogram of Cercild Ariery end
Hﬁ&li&ﬁ%@&*uéﬁ -vam (with Superpodiien of R wave of ERG } ip Healthy

This conclusion i ip agreement wiih the obgervations

of the ballistoeardicgrepbic and electrokymographlic dats

cancluded that the QH interval {or RE interval) can-gerve

Je considered the HX intervel as corresponding to the|
pericd of expulsion from the ventriclez: the K-sscond

sound-interval, to %he_pretadiabtolic period; and the RK,

“

to mechanlenl SYatolse it s..d.8.. 2480 1o acreenent. wiii fhed

v




“@

- ecardiac contraction. Aecording to the data of V. L. Karpunay

74,3 percent,

AT A S AT HRE S8

opinion of Bevratianl,, who ean 5L0G0S 1T possible Yo ;
evaludte the duratlon of mechanical sys@ale by the G=K g
lntervel and suggested & formule similar to Basett'’s ’
formuia for deriving the absolute values In accordarnce wit@

the rate of cardiasc contrsction.

[
O

Since the ¢ wave of tpe hallistocardiozy :m is demomst%ated
¢

with aiffliculty esnd i1s very closely related temporally wit?

the R wave of the electrocardiogram, we belleve that the i

same thing can be done by calculating the RK. The normal

velues of these intervals are quite similar,

In c¢linlcal practice it 1s not eslways enough to know
tne absolute values of the dursilon of mechanical systole,
pecause 1t changes in dependence on the cardiac'ra%eg Fcf
the purpese of evaluating the functionsgl condition of the
cardlac muscle the relative indices are of greater iﬁportu
ance, for exsmple, the ratic of the duration of the expulsion

phage from the ventricles to the duration of mechanlceal

n
s

systole., It characterize he intrasystolic index. 4

ow degree of efflcacy of

ot

reductlon of 1t atitests to the

e

norrally 1t amounts to 74.6 percent; asccording to our data,

With the development of hypertension and arteriosclergsis

a gradual lengthening obcurc in mechanlical systole and a

reduction aflthi% Andete.The. lowest. dAblrasystollo dndex
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”?ﬁ?aﬁ'Tﬁﬁﬁfﬁ%ﬁ%“%@ﬁf%?ﬁﬁﬁﬁ“%%@?@?fﬁﬁ R EN TaLes 1%
possible objectively to eveluate the strength of cardliac
gne in various cardiovasenlar disesses.

6., The disznostic poseibllities of balllstocardlo-

g grépﬁy inareas&-wiﬁh the simultaneocus recording of the

other hémudynamic processes, partlcularly verliations of

préﬁsure in the carotid artery and of the heart sounds.
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